U
pper respiratory tract infections (URIs) are important targets for reducing unnecessary antibiotic use in ambulatory practice. Typically, URI refers to an acute respiratory illness that lacks a dominant clinical feature such as sore throat, runny nose, or cough, although these symptoms are frequently present to a lesser degree. 1 In an evaluation of ambulatory care visits to physician offices, hospital outpatient departments, and emergency departments during 1995, URIs (including the common cold) ranked as the most frequent reason for seeking care in the United States, resulting in more than 37 million visits. 2 Because URIs are viral infections, antibiotic therapy is not generally recommended. 1 Yet antibiotics are frequently prescribed for URIs. 3, 4 The National Ambulatory Medical Care Survey, which specifically instructs participating physicians and staff how to code their survey instruments, found antibiotic prescription rates of 52% for uncomplicated URIs. 3 As a result of this practice, URIs are the second leading condition for which antibiotics are prescribed each year, and account for 10% of all antibiotics prescribed annually in ambulatory practice. 5 The overuse of antibiotics for URIs has prompted attempts to better understand this practice. Physicians have reported that unrealistic patient expectations, pressure to prescribe antibiotics, and insufficient time to educate patients about the inefficacy of antibiotics are some of the reasons why antibiotics are prescribed for URIs. [6] [7] [8] However, little is known about how the clinical presentation of patients diagnosed with URIs affects the decision to prescribe antibiotics for these conditions. Although the diagnosis of URI is usually one of exclusion, we hypothesize that clinicians may, in fact, utilize a more structured approach in deciding which patients to treat with antibiotics.
The aims of the present study are to describe the clinical features of adult patients diagnosed with URIs and to determine which clinical features of URIs are associated with antibiotic treatment.
METHODS
We have previously described the methods used for evaluating the clinical encounter for patients with acute respiratory illnesses (ARIs) in our study population. 9 In brief, we conducted a prospective cohort study of adults presenting to Kaiser Permanente of Colorado medical facilities with ARIs. Kaiser Permanente of Colorado is a group-model HMO serving approximately 250,000 adult members in the Denver-Boulder metropolitan area. Members received medical care services solely from Kaiser Permanente clinicians, staff, laboratory, and pharmacy. Most patients with acute or urgent illnesses were given sameday appointments in these practices, rather than being seen in urgent care centers or emergency departments.
Eligible patients included consecutive adult patients presenting to one of the three study facilities between February and May 1996, with acute symptoms referable to the chest, throat, ears, or nasal passages. Patients less than 18 years old were excluded. Eligible clinicians included internal medicine board-certified physicians, nurse practitioners, physician assistants, and registered nurses (RNs). Health plan members seeking care for suspected URIs were often scheduled with RNs as a mechanism for providing same-day medical evaluation for nonemergent conditions. Physicians supervised all RN visits and were required to cosign all RN medical record notes. No specific guidelines or algorithms for URIs were in place for RN visits. Nurses discussed most patient cases with the supervising physician, and always discussed cases of patients who might need a prescripton. The ultimate decision to prescribe an antibiotic rested with the physician.
In order to standardize the documentation of duration of illness, past medical history, symptoms, and physical examination findings present at the office visit, a patient encounter form, called the ARI form, was designed to replace the traditional free-text medical record note. 9 Our study cohort was taken from patient visits that resulted in a diagnosis of URI on the ARI form. If there was no written diagnosis on the ARI form, we also accepted visits of patients that resulted in a diagnosis of URI in the Kaiser Permanente administrative database using the International Classification of Diseases, Ninth Revision, Clinical Modification (ICD-9-CM) code 465.90. The diagnoses entered into the administrative database were coded by the clinician who cared for the patient. We excluded visits of patients with other conditions that might have influenced the decision to prescribe antibiotic therapy for a diagnosis of URI, including past medical history of chronic heart or lung disease, or coexisting antibiotic-responsive illness. Antibiotic-responsive illnesses in our sample were defined as sinusitis (ICD-9-CM code 461.9), pharyngitis (ICD-9-CM code 462), otitis media (ICD-9-CM code 382), and pneumonia (ICD-9-CM 486). We also excluded visits of patients with the coexisting diagnosis of acute bronchitis, even though patients with acute bronchitis without underlying lung disease do not benefit from antibiotic therapy. 10 These visits were excluded because physicians in our study cohort prescribed antibiotics for acute bronchitis at very high rates (85%), suggesting these clinicians perceive acute bronchitis to be an indication for antibiotics. 9 We performed 2 tests to compare antibiotic prescription rates associated with the absence or presence of each clinical variable. Those factors significantly associated with antibiotic use ( p Ͻ .05) were entered into a multivariate logistic regression model using stepwise selection to identify independent predictors of antibiotic use. The final model underwent further testing to evaluate whether clinician type (physician vs nonphysician) affected the conclusions. To test for confounding, the variable for clinician type was forced into the final model. To test for effect modification, interaction terms representing clinician type and each clinical predictor of antibiotic use were forced into the final model. We performed 2 tests and logistic regression analyses using the SAS statistical application program (release 6.12, copyright 1989-1998 by SAS Institute, Cary, NC). Results are presented as adjusted odds ratios (ORs) and likelihood ratio with 95% confidence intervals (CIs). A receiver operating charactistic (ROC) curve was constructed using the true-positive and false-positive ratios for points corresponding to increasing numbers of clinical predictors that were positive. The area under the ROC curve and its standard error were calculated for nonparametric data using ROC curve analysis software (copyright 1992, version 6.0, Robert M. Centor and Jerry Kneightly, Richmond, Va.).
RESULTS
Upper respiratory tract infections were diagnosed in 451 (30%) of 1,525 adult office visits for ARI in our study cohort. After excluding patients with underlying cardiopulmonary disease (15% of URI visits), as well as visits of patients with coexisting conditions for which clinicians might have intended antibiotic therapy (14% of URI visits), the final study cohort of URI visits represented 21% ( n ϭ 322) of ARI encounters.
Patient and clinician characteristics of these office visits are presented in Table 1 . The majority of patients were aged 18 to 44 years, female, and nonsmokers. Seventy-five percent of patients sought care within 1 week of URI onset, and 47% had missed at least 1 day of work because of their illness. Eighty-one different clinicians were represented in our final study cohort. Nonphysicians (RNs, physician assistants, and nurse practitioners) were the primary clinicians of record in 81% of visits.
Patients reported a wide range of symptoms resulting from the URI (Fig. 1) . The symptoms most frequently reported were cough (75%), throat pain (65%), runny nose (60%), headache (56%), fatigue (43%), and postnasal drip (43%). In contrast to symptoms reported, few abnormal findings were noted on physical examination (Fig. 1) . The most common findings included pharyngeal erythema (50%), cervical lymphadenopathy (25%), sinus tenderness (22%), and tympanic membrane abnormality (19%). Thirty percent of visits yielded no abnormal physical examination findings.
The crude antibiotic prescription rate for patients with URIs in our study cohort was 33% (95% CI 28%, 38%). To select factors for inclusion in a multivariate logistic regression model of antibiotic prescribing for URIs, we first compared antibiotic prescription rates by patient age, gender, smoking status, duration of illness, days of work missed, clinician type, symptoms reported, and physical examination findings present. Eleven variables were significantly associated with antibiotic use on bivariate analyses (Table 2) . Dry cough had a strong inverse correlation with productive cough and was excluded from multivariate analysis. Because pharyngeal erythema and tonsillar exudate were strongly colinear, these variables were reclassified to allow for multivariate logistic regression analysis. We created a single variable representing the physical examination findings of the throat consisting of three levels: (1) presence of tonsillar exudate regardless of pharyngeal erythema, (2) presence of pharyngeal erythema without tonsillar exudate, and (3) absence of tonsillar exudate and pharyngeal erythema.
Multivariate logistic regression analysis identified five factors independently associated with antibiotic use for URIs: current tobacco use, symptoms of green or yellow nasal discharge, symptoms of green phlegm, physical examination findings of purulent nasal discharge, and physical examination findings of tonsillar exudate (Table 3) . Purulent nasal discharge on examination and patient report of green phlegm production were the variables most strongly associated with antibiotic use (adjusted OR 5.2 and 4.8, respectively). Addition of interaction terms between these five variables did not have any major effects on the performance of this model.
Because physicians and nurses might differ in their interpretation of the presence or absence of the clinical variables in our model, we also evaluated whether this model was consistent across clinician types. A stratified analysis of antibiotic prescription rates for URIs as a function of the presence or absence of the five clinical features is displayed in Figure 2 . Addition of clinician type to the final regression model had a negligible effect ( Ͻ 5%) on the adjusted ORs of the clinical variables in the final model. The addition of interaction terms between clinician type and each clinical variable also did not add significantly to the main effects model ( p ϭ .47 to .80, data not shown). Table 3 also displays the sensitivity, specificity, and likelihood ratios for an abnormal finding for the five factors independently associated with antibiotic use for URIs. In general, any single factor was present in the minority of total URI cases for which antibiotics were prescribed (low FIGURE 1. Symptoms and physical examination findings in patients diagnosed with upper respiratory tract infections (n ϭ 322). 1 Other symptoms reported by patients included fever (27%), sweats (26%), difficulty swallowing (23%), shortness of breath (16%), throat swelling (16%), wheezing (9%), chest pain (8%), and painful breathing (6%). 2 Eleven percent of patients reported cough producing green phlegm, 25% producing white or yellow phlegm, and 39% without phlegm (dry cough). 3 Other physical examination findings reported by clinicians included toxic appearance (6%), oral temperature Ͼ100ЊF (6%), tonsillar exudate (5%), and stridor (0.5%). 4 Lung sound abnormalities included decreased breath sounds (5%), rhonchi (2%), wheezes (2%), and rales (1%). sensitivity). However, any given factor was unlikely to exist when a patient was not prescribed antibiotics (high specificity). At least one of these factors was present in 82% of all antibiotic prescriptions for URIs. The probability of prescribing antibiotics for URIs based on this model increased with the number of clinical variables present (Table 4 ). The antibiotic prescription rate was 13% when no factors were present and increased in a linear manner to 100% when all five factors were present. The area under the ROC curve for this model was 0.76 Ϯ 0.03 (see Methods section).
DISCUSSION
In this prospective cohort study of patients with ARIs, we found that antibiotics were prescribed to 33% of patients diagnosed with URI, after excluding URI patients with coexisting conditions for which the clinician might have intended antibiotic therapy. This prescription rate is consistent with previous studies of treatment of colds and URIs in the United States and Europe. 3, 4, 7, 11 Classification of patients with ARIs has been traditionally based on the anatomic localization of the prominent clinical signs and symptoms accompanying the illness (e.g., sinusitis, pharyngitis, or bronchitis), while the diagnosis of URI has been reserved for cases with no prominent localizing features. 1, 12 However, our findings suggest that clinicians also identify and treat a subset of URIs defined by the presence of purulent manifestations. We identified purulent nasal discharge (reported or observed), green phlegm production, tonsillar exudate, and current tobacco use as independent predictors of antibiotic treatment of URIs. Our practice-based study validates a physician survey in which respondents were more likely to prescribe antibiotics for hypothetical cases of URI when purulent nasal discharge was present. 13 Considering the diversity of clinical findings in patients diagnosed with URIs, and the low prevalence of any single symptom or sign, it is not surprising that any single factor had poor sensitivity for predicting antibiotic use. Nonetheless, several observations suggest that the presence of these clinical factors does guide the treatment decision for patients with URIs. First, the vast majority (82%) of patients prescribed antibiotics had at least one of these factors present. Second, there was a linear relation between the number of factors present and the likelihood of prescribing an antibiotic. Third, the area under the ROC curve for predicting antibiotic treatment of URIs using this Though not assessed in our study, the decision to prescribe antibiotics for URIs is also influenced by patient expectations for antibiotics. 6, 7 Patient beliefs that antibiotics are effective for URIs, which may increase their expectations for antibiotics, appear to be greater when purulent findings are present. 14, 15 Practice characteristics also appear to affect antibiotic prescribing practices for respiratory illnesses. For example, providers with increased patient workloads are more likely to prescribe antibiotics for patients with URIs. 16 Unfortunately, the use of purulent manifestations is probably not a valid approach for identifying patients with URIs who are likely to benefit from antibiotic treatment. Purulent nasal discharge and purulent sputum are weak predictors of bacterial infection. 17, 18 Purulence primarily occurs when inflammatory cells or sloughed mucosal epithelial cells are present, and can result from either viral or bacterial infection. 19, 20 Similarly, tonsillar exudate can result from either viral or bacterial pharyngitis. 21 Placebo-controlled trials of patients with acute nasopharyngitis have found no difference in outcomes between patients with and patients without purulent rhinorrhea, although Kaiser et al. did report a benefit in patients whose culture of nasal secretions subsequently grew pathogenic bacteria. 17, 22 Other studies have also failed to find a major clinical benefit of antibiotic treatment of adults with cough who had purulent sputum. 23, 24 The potential for misclassification threatens the validity of our findings and conclusions. If clinicians recorded a diagnosis of URI, but intended antibiotic treatment for a coexisting antibiotic-responsive infection, we would overestimate the antibiotic prescription rate for URIs. Our efforts to minimize misclassification included the use of administrative diagnosis forms to exclude the most common competing diagnoses for URIs (e.g., sinusitis, pharyngitis, bronchitis, and otitis media), and instructions to record up to five acute or chronic conditions per visit.
The generalizability of our findings may also be limited because we studied prescribing practices in a groupmodel HMO population of clinicians and patients. However, in a national survey of ambulatory care physicians, we found no difference in antibiotic prescription rates for colds, URIs and bronchitis based on insurance type. 3 Other features of this health plan to consider in assessing the generalizability of our findings include readily available telephone advice by nurses, same-day office visits, and pharmacy benefits.
Because RN visits accounted for 76% of cases in our final study cohort, one concern is that the final model actually represents RN rather than physician behavior. The decision to prescribe antibiotics, however, should still reflect physician decision making, as physicians supervised all RN visits and signed all prescriptions. Other analyses also support the conclusion that physicians and nurses use the identified clinical predictors in a similar fashion. The direction and magnitude of associations between the clinical features of URIs and antibiotic use were similar when we added clinician type to our final model, suggesting that clinician type was not a major confounder of our final model. Interaction terms between clinician type and the clinical predictors to our final model were not statistically significant, suggesting that there is no major difference in how physicians and nurses used individual clinical features to decide whom to treat with antibiotics. Finally, it is also unlikely that our results are skewed by a few "outlier" clinicians, or represent the practice style of a minority of clinicians, as 81 different clinicians were represented in the final study cohort, and the median number of visits per clinician was 2 (range 1-21).
The forces that lead to the decision to prescribe antibiotics for patients with URIs are complex. Although past studies have focused on patient pressure and demand for antibiotics as the major reason physicians treat colds and URIs with antibiotics, our findings suggest that the clinical presentation of the illness is also important. Future efforts to reduce unnecessary antibiotic use for patients with URIs will need to include clinician education on the appropriate assessment and treatment of purulent manifestations of URIs.
